Characterization and partial purification of a novel mannosylphosphodolichol phosphodiesterase from chicken liver microsomes.
Mannosylphosphodolichol phosphodiesterase, which catalyzes the release of mannose from mannosylphosphodolichol, was solubilized from chicken liver microsomes by treatment with the non-ionic detergent, Emulgen 909. The enzyme was partially purified using ammonium sulfate precipitation, DEAE-cellulose chromatography, and gel filtration on Sepharose 6B. The enzyme showed absolute requirement for sulfhydryl reducing agents. The enzyme activity was stimulated by the addition of CaCl2 and Emulgen 909 and exhibited a pH optimum around 5.3. The Km value for mannosylphosphodolichol was found to be 0.43 microM. The activity was competitively inhibited by dolichyl phosphate and dolichol and the Ki value for dolichyl phosphate was estimated to be 12.5 microM. The purified preparation had no activity toward N-acetylglucosaminyldiphosphodolichol, glucosylphosphodolichol, mannose 1-phosphate, or artificial substrates for mannosidases, glucosidases, acid phosphatase, and acid phosphodiesterase. A heat-stable factor which stabilizes the mannosylphosphodolichol phosphodiesterase was separated from the enzyme by DEAE-cellulose chromatography. It was precipitated by trichloroacetic acid and not extracted into lipid solvents. The separation resulted in the complete loss of the enzyme activity and the restoration of the activity was not observed when the factor was added back to the enzyme solution.